INTRODUCTION
Presently there is a lack of effective alternatives to traditional single dose field rodenticides such as strychnine, compound 1080 and zinc phosphide.
Each of these traditional compounds has environmental, efficacy and/or economic disadvantages.
These compounds have may an uncertain future regarding registration for use or may have restrictions added to their current registrations which may make their use ineffective or impracti cal Bromadiolone is an anticoagulant rodenticide that has been shown effective for control of commensal rodents (Marsh, et.,al. 1980 , Meehan 1978 , Redfern and Gill 1980 and has received federal registration for commensal rodent control (Lipha Chemical Co., Bell Laboratories).
Recent studies have shown potential for control of ground squirrels (Sullivan 1982a , Baker 1980 , Marsh 1977 . Sullivan (1982b) found that single doses of bromadiolone treated bait were lethal to Columbian ground squirrels.
Bromadiolone has been shown to have a relatively low risk from secondary poisoning to certain species when compared with bromadiolone, strychnine and 1080 (Anon 1982, Mendenhall and Pank 1980, Anon undated) . Bromadiolone, like other anticoagulants has an effective antedote (Vitamin K. ) which the traditional acute rodenticides do not.
Should bromadiolone prove to be effective and economical under field situations it may be an alternative to the traditional acute rodenticides.
OBJECTIVE
The study objective was to determine the efficacy of a single application of bromadiolone treated bait for control of the Columbian ground squirrel under field conditions.
METHODS
Four treatment plots and one control plot colonized by Columbian ground squirrels were selected in Powell County, Montana near the city of Deer Lodge.
Treatment plots were selected from isolated squirrel populations covering less than 3 acres where there was believed to be little potential for repopulation by squirrels from other areas.
Study plot 1 (Figure 1 ) was a small portion of a nonirrigated pasture vegetated with native and introduced grasses and numerous weedy plants, primarily thistle species.
The study plot was intensely grazed by cattle and cattle were present during the study period.
The irrigation ditch had been abandoned.
Size of study plot 1 was 1.13 hectare (2.8 acres).
Study plot 2 (Figure 1) (Figure 2 ) was a dry hillside bordering a flood irrigated alfalfa field.
Vegetation consisted of native grasses with some scattered alfalfa plants located at the north end of the plot.
Size of study plot 3 was 0.2 hectare (0.5 acres).
Study plot 4 ( Figure 3 ) was a coulee bordered on 3 sides by sprinkler irrigated barley.
Vegetation consisted of native and introduced grasses.
The west half of the plot received water from the irrigation system resulting in dense grass cover after 20 June.
Size of study plot 4 was 0.48 hectare (1.2 acres).
Study plot 5 (Figure 4 ), the control site, was a dry hillside bordering a dry creek bed.
Water is only present in the creek during spring run off.
Vegetation was comprised of native grasses.
This study plot was the driest and most sparsely vegetated of the 5 study sites.
Size of study plot 5 was 0.40 hectare (1.0 acre ) Application of the bromadiolone bait was conducted on 5 July,
1983.
Seeds from grasses and herbaceous plants were present and were being readily consumed by the squirrels.
Young of the year were foraging independently at this time.
The bait, 0.05% bromadiolone on hulled, slightly rolled oats, was applied by hand using a calibrated dipper at the rate of 5 grams (approximately 1 teaspoon) scattered near each active burrow.
Each of the 4 treatment plots was treated in a similar manner.
No bait of any kind was applied to the control plot.
Efficacy was measured on Plot 1 using visual counts to determine reduction in squirrel activity.
Visual counts consisted of 3 counts using binoculars at 5 minute intervals each day for 3 consecutive days, pretreatment and posttreatment.
Counts were conducted during the squirrels' morning foraging period. Posttreatment counts were conducted 8, 9, and 10 days posttreatment and 15, 16 and 17 days posttreatment. Percent reduction in activity was calculated using the following formula No other squirrel or nontarget animal carcasses were observed during the study period.
Bait acceptance was good to excellent on all treatment plots.
On Plot 1 almost no residual bait could be found 2 days posttreatment.
Residual bait was more easily observed on the remaining treatment plots probably because of the greater vegetation height and density making the bait more difficult for the squirrels to find. This was particularly true on plot 4 where the application of the bait was difficult because of the lack of open areas near burrows to place the bait.
Substantial rain from thunderstorms occurred on the treatment plots sometime between 12 and 48 hours post application of the bait.
Although the majority of the bait appeared to be consumed by the squirrels prior to being rained on it is unknown to what extent the rain may have affected efficacy and acceptance of the bait.
A substantial decrease in active burrows was noted on the control plot 17 days posttreatment (Appendix 1).
The date (22 of the squirrel population beginning summer estivation. Although estivation may have been a factor on the treatment plots, field observation indicated it was probably not significant. The treatment plots had green vegetation and were relatively moist compared to the control plot.
There was also an increase in squirrel activity on 3 of the treatment plots.
As a result, the control plot was not used in calculating reduction in activity at 17 days posttreatment.
A simple percentage calculation was used using pretreatment and posttreatment numbers on the treatment plots.
Increased activity at 17 days posttreatment may be a result of several factors.
Although the treatment plots were selected to minimize repopulation from squirrels outside the study sites, some repopulation may have occurred.
Posttreatment activity patterns on Plots 1 and 3 point toward new squirrels since the activity was on the edges of the plots with no activity in the center of the plots.
Squirrels surviving or not yet dead from the treatment may also be a factor in squirrel activity on the plots at both 10 and 17 days posttreatment.
Sullivan ( Bait was mixed in a stainless steel bowl using stainless steel implements and by hand wearing rubber gloves.
The oil, at room temperature, was added to the oats and mixed until grain was thoroughly coated. The dye was added to the concentrate and mixed until uniform. The dye-concentrate mixture was gradually dusted on to the grain and mixed thoroughly. The finished bait was spread onto plastic sheets and allowed to dry for 24 hours.
The bait was then stored into sealed plastic bags until use.
The bait was made in 3 equal batches. The batches were combined and thoroughly mixed. 
